(19) 



JJAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 2000337921 A 

: (43) Date of publication of application: 08.12.00 



(51) |nt. CI . G01D 5/245 . 




(21) Application number 11146839 


(71) Applicant 


DENSO CORP 


(22)Dateoffiing: 28.05.93 


(72) Inventor « 


IZAWA ICHIRO 




UENOYAMA HIROBUMI 



(54) MAGNETIC SENSOR 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a magnetic 
sensor with new constitution capable of adjusting 
the offset of a sensor output which Is caused by 
assembling deviation. 

SOLUTION: Magnetic resistance elements 3, 4 are 
arranged on a substrate 2. A bias magnet 5 is 
arranged, behind the substrate 2. The elements 3 ( 4 
are positioned in a bias magnetic field of the 
magnet 5. The change of drection of the bias 
magnetic field which is caused by motion of an 
object to be detected is detected with the elements 
3, 4. Current conduction parts 20, 21 are arranged 
by Interposing, interiayer insulating films between 
the elements 3, 4 on the substrate 2. Currents are 
applied to the current conduction parts 20, 21. By a 
magnetic field generated by the currents, the 
direction of the bias magnetic field to the magnetic 
resistance elements 3, 4 » corrected. 



COPYRIGHT: (C)2D00,JPO 





■ 

j rj 




4 

J 






S I 







-1- 



ft 0< ft ft 

W ^ « * 



A ft ^ 

w o ^ 

SB " S3 
44 to « 

OJ gJ 

- fi a 

A. 0 IO 

fi ?S <=> 

-4 n ** 

o» r »- 

■s. 

-\ 
s 

ft 

SB 

a 
3 



o* m ft 

• $a 4* 

ft a • 

to f* 

w a % 

fi » R 

t£ 

z ft r 

a $ ' 

ft 3ft * 

ft 58? 

ft St EE 

St ft ^ 

5& 4< # 

4j w Q 



ft 33 

fMr 
fr ? 
<s A 
ft ? 



O n> Ti A ^ 

2* 9 ^' 

r E ^ 

ft f» 

a ? s 



o* ?$• - $ 

' rv 5p t> 
\ or 4H " 
A c* 

N fi ~ 

* u£ m 
m ft ft 

di 6H ^ 
cn ft a 

M N b* 

H- Q M 

0* S$ ft 

* 5* 3ft 
A fi ft 
N ^ St 

SS + 

3 n - 
n tt * 
m « ft 
3ft % n 
ssp 

a Hr 



a 

M 



3* 

& - 

ft 
3 
ft 



& M 

o< ' 
r< 

rr 3: 

ft 3- 

a H 

ft ri 
3ft H 

V rt 
^ V 

ft EE 




9 
a 

3 
# 




TJ 
I 



=3 ga 
S S B 



r « 

3 * 



a < £ 



* 1 
a 

# » 5 » *t 
mi a 2 I 3 

< 3* i ^ # 



I 



O 



2* 



I 



55 



»3 

*ri 4- 



i 



3 

in 



1 s g 

1 » 



„ »> (V T W 



o ^ 

o (1 

o rv 

^ ft 



2p 

H 



% 7i 

0* » £8 

ft S 

S r ^. 

- * ^ 

a » * 

a ' ft 

o}n B y 

» - 0« 

^ - rv 

w a ' 

O w -& 

to %ip ^Sr 

rr » o 

*3" ^ 4 

o w a 

' ° g 

m g 

^ « 4 

ft 0« M 

4 >. r* 
f* f* 



(**• cn 

a cn 

A ri 

» A 

ft « 



rt PS 

i I 

h a 

5*. 6*. 

0 r: 



tr w O EE 

vs a © 

» » o ' 

41 g£ w 

cn n * — 

h» h (V 



en a 



cn v> 

a 

-r 



^ cn 

S © 

S ^ 

cn S 



rv ^ 



a a . 

& S cn 

ffl r* * 

ft ft a 

» » ft 

cr cn 

C" H cn 

' e« ^ 

» rv \ 



2t t* » 

>• ^ g 

-r - 

a E § 

3- cn ^ 

W cn rv 



ft r 

-ft <* 



C cn E£ 

' o -V 

a o* 

^ s • 

A r* >* 

S S 

* •+ -» 

rv o* 

r 5^ cn 

H ri 



0Sm 50 



W ^ ± 5 

m M r< «-+ 

3? >. 24 vp 

T ^ S ? 

s n ^\ 

» 5 ^ * 
n * ' m 

tB ^! > 3 

a rfr ^ w 

» n> S ft 

cv » cn 

^. t> S o 

ft * S ft 

2ft * cn ft 

X r » w 

A ft # 

-r ' 0* >r 

r * -ft « 

w -V ft- 

a cn cn 0> 

a ^ * 

* a m 

a © 2 c" 



o cn 41 a 

ft o V> @ 

ri » ft 

A IB * * 

S S» w V 

yi ■ «* 

m st ft g 

a * a s 

cn «4J rt 0* 



co cn 

a 

fit 

8 cn 



a ^ s ^ 

cn ft i- 1 ^ 

n o*- 21 w 

B?i 1 

77 fi v> <e 

« a ri cn 



$ o 
ft o 

a o 

St N> 

S ~ 

ft 

1 

St 
51 
41 
(V 

r 

rt 

-ft 

I 



r ^ ~ ~ 

^ ' » o 

» * S o 

' m a © 
- sj - 
n •+ w 

w w 

St 35 

41 « 

^ n 

-T- f> as 
» a 
9 3ft ?? 

Ht 

£ i S 

»t ri ^ 

^ 3ft 

fi « 
s ' v 



0* 

a 

0« V 
EE 

a 



ft 

* M P 

s m 

a m ^ 

51 a * 

s & 

ft* a 

13 & 
S 3ft 
— r* 

V 



UK ^ A 
R 3 - 

m » ?i 
3 a a 

El co © 

S8 - a 

ri S 
51 3 3ft 
W 3 »+ 
» » V 
Sj4 
W 0 
3 St 
^ 3a 

r 44 

Ft ft 
rv 10 

a « 
38 « 

+ a 

g •> 

a ^ 
-B- ' 



rv 10 
3 



91 
W 

W 

m 

r ' 
r> as 
f< 3 
rv g? 

if 

rv 5£ 
-V 

3 & 

# 3ft 



77 19 S . 

# sg a - 

-4 *v » 
0« ^ ft 

a 

b- 



S rt 

>» ? 

» fi 

a 

a * m 

H> «*■ 

* -V a 

US o ~ 



m 



5§ 



3ft m 

S* » 

St EE 

ft 2* 

44 ft 

n a 



rv 4J fi 



rr 

VJ< A M 

fi s ft 

r >i 3ft 

rt ft * 

ft St 

3ft a » 

(t a + 

v * 

^ a ^ 

fi » a 

ft ' 



<?■ ~ ~ 

fi 3 4& 
UK ft S 

S 2 ft 

ft - a 

a © 

$ bk a 

ft - 

fi a 
>. b- 

s ft 

>J 3ft 
ft ft 

a St 

* ft 
HI + 

r PB 

' ft 

H 

o« 
S rv 

* rv 



S 



ft ^ 
r ^ 
^ ! 



I 0* 3& 

•n • 41 

» S ^ 

ft JO 

W ft -H 

ft + ' 



a 
... 1 
ft ft 

(Vr ft 
' ft 

s » 

» Pr 
& 0i 
rv 
rv 

a if- 



to <4 o ^ 

3 C3 (Vr 

m - * 

rur B ~ cf- 

B a 

^ «i - A 

fi 3* 



ft A 



„ ^ 1 

4j m o 

co ft o 

" 10 34 

b- ^ 

« ft - 



f< V 

a ^ 

m > 

ft ^ 

to 

a v 

h- ^ 



F ? 

ft 



;+ a o* 

' 2 ft 

ft S 3ft 

3ft f? 1h3 

£S »+ ft 

St * 



ft 

it 
V 
^ V 

' ? 



a ; 



V V 

^ ' fi 
ri ni> 



«*• a 
Bl ft 

fi a 

A — 
0* ft 

• a 
© a 

3ft * 
V * 

5 r 

s s 



- ft 



a at * 

r + B 

ft n 

rv to r 

n> 0 r> 

a n « 

% § 3 

a » s 

3 r> a 

a * " 



rt 

ft & 

ft a 



31 = 
m a 
s ft 
m £ 
ft 
a st 



a 

a 1 

3J ft 

1 f< 

ft n 

^ 3 

^ ft * 

A M -r 

ft to 

3ft f? ft 

ft S 

St ft 

% a 



3 ft- N> 



ft 

4 
0* 
f< 
rv 

5*- 

' A 

!3 0* 
64 • 



w n 

' r* 
A _ 

s m 
y> ft 

st 

fi ^ 

Mi dl 

Jfr § 
ft ^ 

n ft 

a rt 



ft rt 
^ ST a 
' ft H 
ft *H ^> 
4^ fi fi 
rv 2^ ' 
^0 

a 0* n 
s * « 

ft S ft 
di » fi 
rv ft & 

a J* ft 
a a 
2* b n 



x w ^ 



^ M 

ft if 

ft r? 

3ft h- 

ft ^ 

St ft 

ft Kf „ 

+ 4 n 

M t> >T 



O $| 

o rv 



ft Z 

a o« 

35 • 
ft 



m t* 

w ^ 

-4 ri 

0« fr 
ft 

rv ft 

fi 3& 



ft 

ft 

u 
m 

s ft ft 

IMr 3 0 

? # m 

0« ft ft 

• 3ft S 



fi ft 

0* ^ 

X r 

a ' 

s ft 

ft fi 

a 

HF 

51 

o< fi 

K A 



3 = — 



§ 



ft 

ft t> 

^ r> 

a 

ft 4fl 

IS - 
ft 3 
r 



ft - 

a fi 

... ft a 

3ft ?s ft 

ft m a 

st & ft 

» a - 



rv 44 fJ 



4 a 3 3 - 

t> 4 i+ ft 0 

f< M ' So 

rv c* ft ft o 
n ft cn 

-r ft 5? " 

o« & ft r 

* a a h 

ft M O. 

-f< $ t> 

SI S 

f* v ^ 
t> 4ft ft 
ft m ^ 

3ft J-r ' 
c* 0« ft 

v ft a 

4 v ft 

^ s 

si ee a 

ft a- nn 



H o A 
H 

rt 



Si- 



^ a 

ft o 
H n cn 
ft ' 

5* © * £ 

t> D r =8 

rv ft ft 

Z ^ ft r 

o» o \J* <4 
S 

o 



Ml 
V: 

4S 

A fi 



ft co 



Hr 



ft f> 

a * 

ft 
I 

Ml 



S ft 

O Hr 

co 4 

I* 0« 

a ft 

Z 3ft 

rt ft 

ft ft 



-ft 
tS ft 
ft 3 

S IHI 

as 



f* I - 


4 


Jr 




rv 


a 


CO 




o 


J3 


25 *o 






o 




£ 10 

7T 




? 


to 


3* 


IS 




to 




-& $1 






3* 4 


533 


"7* 


f < 




§ *I 


Or 


r 


f 1 




R » 


2" 


CO 


ri 




n 

" 2H 




o- 






■* 


« 


B 




R 33 


i> 


fi 


Cn 




S 4< 


Or 




Q 




HI w 










$ * 


B 




Vi> 




at- ^ 




cn 


77 




> Q 










r> & 


* 


7t 






S 1 


=5 






to m 


S 


S 




33 % 


ft 








A. 


§ 






V 










-r 




cn 






T3 


S3 


M 





CO 




B 


ft 




a 


cn 


Jt 


o 




o 






\3 


M 




o 


l 


Jt 


C* 




to 




CJ 


5+ 


-V 




CO 




e* 




Jt 






< 


>+ 




o» 


s 


r 




r» 




M 




a- 


a 


y\ 






& 


tr 






2 


5 




0 


2 


jo 


cn 


C£ 


to 


r\ 


» 


33 


a 


0^ 


rv 


<- 

<> 


33 




I 






4 






S. 


0* 


(V 


CO 


77 




-C 




77 




X 


s 




B 




1 










£T 




o 






77 


Or 


c* 


Jt 










cr 


cn 








a 




4 


1 




S 


1 










J* 












a 






V 




cn 


5$ 





rt 
ft 

r 
jo jo 

s 5 
»+ a 

SI 

rr rr 

|| 

a a- 

a a 
$ $ 
a a 

68 PS 
3f St 

s I 





J"T 


S3 


— 01 
o * 


a 




ft 


-ft 


0* 




& 








vt 


-B 


fi 


P 




f 1 


a x 

r X 


00 




5Br 


J-r 




a 


a 


a 


ri 


o 




-j 


rr 


H- 




3* 


a 










ST 


0* 






f « 




7^ 












f « 


2 




a w 










rj 


?o 




3 a 






fv 


-r 




33 




a 


X 


r 




+ 


Br 


fi s 


& 


s 


r 


tu 




CO 




a a 


CP 


x 










-ft S3 




® 




5* 

to 














m 


a 


-+ 






co ' 




cn 






oo 






a 




a 






a 








I 


BS 






B 


HE 








M- 4 


S 


CO 






i 


FT 




t> 


s 






X 


0* 




B 


f 1 








ff 


0* 


rr 


rr 


s 




to 


% 


rr 


f* 




£*• 






g 


% 


rr 




1 




cr 




rl 


M 


a 


fl» 




^ EE 


3 



to 


_ 






B3 

CT 


CD 


A 


3i 
4* 


151 




& 
















r i 




IS 


Dl 










0. 














CT 








V 




nv 


• 


ft 












gj 












)° 








? 








o" 
a 






° *T 


O 


u 

n 










5* 










77 


c 














«* 






?* 


Q 

W 


t* 


<o 




*a 

tw 


V 




C" 


CO 




33- 




V* 






z 










to 






Br 


ft* 


r3 






nV 

£r 






crt * 




V. 


s 




H*- 




r5t 
F* 












CO 




a 


,\ 


y 


to 




o 


E» 




T 




CO 


tr 




f t 


V 




♦4- 


X£ 

vr 




F3 








5" 








rr 




Q 








ft 




ESI 


a 




o- 




T 




o 










(™ 


m 






h> 




1 
1 


V 


?♦ 








0* 


■H- 




23- 




5* 

o 




C~ 


^! 








^ 






in 


y> 
P* 










si 










g 








f » 




CT 


a 




*"\ 






50 


*> 






2! 


s 
A 


tn 
fU 


HI 










r* 


aa 






1 * 




er 






*T 




_ 
o 






\ 




33 


0* 


V 


0* 


ft 




En 


HI 




Cn 






O 


Oj 

V* 


S 




a 




» 


-tr 


0 4 








\ 




W 


Uj 

i« 


-ft 








-7" 












rr 
IX 


in 






— 






SB 


Sir 


f 1 * 




EJ> 




^ 


\*' 




5° 


JL 
"V 






o< 




O 


6»- 










33 










tr 
rr 












rt 


tr 


V 




*r 

c* 


















1ST 


ft] 


•a 
O 
















-B 


a 


2 


J-r 




■+ 


M 




£>> 


M 






-C 


O- 


St 




B 






P* 






ft 




s 


M 






50 




0 


» 


VI 


-r 




53; 




V 






5* 

ta 


m 


to 


0 


0 


of 




a 






2 








c 


i 


33 


<> 




ri 




§ 


0* 


-ft 












cn 


m 


rv 




n 






t> 


n 


50 


a 






a 




*H 






3* 




-+ 


r 








I 


n 


& 


c/> 












VI 


33 


a 


a- 






CT 


CO 






0« 


a 


M 


f * 


OS 


M 








H 


5 


Si 




0 


a 


v= 










g 




a 


s 


■ft 




M 


a 


a 


J3 






2 




2 




n 




A 




ri 


B 




CO 


^ 


to 


I 


5*- 






>J 






» 


-ft 






B 




ri 


rw- 


50 




*9 








a 


as 






-ft 


g 


< 






a 




8? 


00 




ru- 


-+ 


m 




CO 




2 


? 


33 






s 














-+ 


cv 


o 


>. 








SB 


a 


a 


? 


00 


a 


? 


fi 




» 


A 


+ 






-\ 














00 










ST 














r\ 


«l 




33 


CO 




? 


H 


to 




r? 






1 


a 


? 


fr 


V 




m 




s 


fit 


r 


H 




CO 










0* 






r* 




a- 






? 




m 












l 




n 




V 


St 


rv 




5-r 








ft. 


r 


Ui 








V 









3 



5* %\ 
a >r 

» - 

n 2 

m 33 

?2 

2 * 

SO M 

SI 

co 0« 

a a 



^ f* 

O SJ 



to Q 



a o 

h- o 

Q to 

» o 



8 



r\ at 

13! r 
tr 



rv M 

r ^ 

H s 

B 0* 



2 
50 

•*? 

5* w 



4 

VJ 





0+ 


X 




r 




O 




0 


5S> 




4 


77 0* 




Or 


8a 


t> 


PB i 






4- 


0* 






4 






a- 


< 


rr 






? 








i 




r 


f\ 


X 


O 


t> 




a 


? 






s : 




Or 








J-r 


0 


I 








<- 
rt 


T- 3 




~r 








to 




H 




O 


*» 




Ha 






J4 


0* l 














o> 


0 




m 


\ 


-& 






V 




M 


a- 




r< 


r 


T 




A 


0 a 








ft 


* 








r 




a 


fi 




^- 


a 


to 










CO 


X 


rt 


a 


Q 


A 


r 


CD 


s 






P" 




a ! 
















00 






a- 


0 








0 


v> 




m 


ID 




rt 


CO 












r 




^ ! 


to 






p 


X 




m 




n 


< 


OT" 


a 




«v a 








~r 




s3 






9 






n 


& 






0* ( 


to 






s 








» 
A 




H 


g 


s 


» s 


CO 








X 


M 






f 


r 


1 


§s 




r 






• 


a- 




to 


B 




Si 


to 


f< 


\ 






VJ 


cr ri 


& 


n> 


CO 


a 




Nr 










a 




i 




X 


1 


Q i 


i 




a 


to 






a 


ri 


to 




a- 

i 


a 




& 


er 


m 




r: 


a 










B k> 










58 5 




to 


b- 






to 


w 




to 




r 


S 




M 


r 


0* 
(a 


■4 


> 


r> 


ES 






n> 


to 0 




Ha 




to 


43 0 


0 


a 


B 


a 


0 


n 


g 


at 


j* 




cn 


P 4 S 




rt 


r< 


P* 


CO 


& 


4 




S 


2 




^ ■ 








0 


Si 

a - 




n 










» 


CT 


r 






a 






& 




0 




r> 


« 




JO 


3 


Si ^ 


r* 








to 


n 


a 


n> 


to 






a. 


i+ 








33 


a 


a 


r 


0 




CO 


f * 




& 


33 






rr 




CO 


to 


to rV 






> 










ri 


VI 




< 


s 


44 


ri 


w- 


& 






a 
0. 


rr 


a 


oi 




4 


?i M 


a- 


«■ 


or 




O 


a 






i 






Si 


m 




rt 


a 




V 


to 


2 




v3 


2 






to 


cn 


CO 


t> 


r\ & 




4- 


19 

co 


? 


' h" 
IO M 




S 


> 






a 




♦J 


V* 


J-r 


a 


sS 






50 












0 


a 




f* 


2 S 


r* 


P5 


a 




Si 




4 




to 


» 




-r 






VI 






33 


fr 


V 


33 


s 


0 








rr 


50 «► 


0« 


m 




B 


- ; 


2 


ft 






0* 




0 


5*- 




\ 


-ft 


fi 




4» 


S3 




+ 


19 




to 




fi 


% 


33 a 






r* 




» : 






to 




Jt 


2 










to 




a 


m 


CO 


a 


s 


CO 


r 


0) 


>— > 






ri 


4« r 






n 


n 


S 33 




0 


I 


o« 


JO 


to 


p 






-& 


M 


Hr 




a 




n> 










M 


X 


1 


r* 


CO ' 


n 






31 


r • 


¥ 


to 






M 






a- 


rr 


iDr 


^ 


rs 


«■ 


to 




4- 






-w- 


« 


» 


V 




0« 






to 


0 


4- 


tu 1 




a 


to 


S 


r 






B 




R 


VP 




? 


0 


fi 






M 




Si 


S3 


* 




^ a 


0 


0 


^ 


J-r 


J-r ' 




hr 








CO 


IS 




P 1 


tit 


a 


4j 








& 


cn 




» 


3 




fi 






n @ 


A 




fit 


v> 






n 


w- 

FB 


n 






a 






8 


n 


0* 




to 


I 




fi 


1 


r 


to 




rr 


s 




2* ^ 




to 




M 




a- 


3 


* 








^1 




a 









X 


r rt 




a ^ 










-& 


rv r S 


to 


ri 






B 




v> 


0 Ft 


11 


rr » 


1 


0 


0* 






#5- S V 


a 


a 


fi 








~r 


0 r 




a £3 0* 


m 


0 








0« - X 








r 










\ 


r m ffi 


+ 


to 


n 




B 


# ri S 


V* 






rt 




8 






to 


<H 4B 4J 


->) 




J* S rr 


~r 


n 












a 


f¥ Si * 


e 




r 




< 


Ft SI » 


Ml 


J-r 


B 






r 


1 






a a « 

E) to >*v 

CJ 0 * 




»v 


J* 




' S ^ 
B 0 * 


-V 


v3 


CO 




to 




4 








{m 




\ 


V 


& 


a 


I 


a 




?* 


r a 




B 






to 


CO J-r SI 


c- 


m 








a 








ft " «• 


CO 


B 


rV 




Jt 


8 >3 ci- 


n 
c 


m 




•4 




» 




2 *» 






a 


00 


a 


i 




5ai 0 a 








0* 


■r 




jo ru- 




r: - ' 




n 




4ft 




si? 


ri 




s 






B 


g 


33 ri 




tx S S 


J 




1 


Si 


Ok- 




a 


JO 


4^ 


a 


■\ 


CO 




+ » 




8? a ns 


s 






a 


s\ 


a *a 


s 




£>- 


i 


V 


fi 


p 


Co (Vr 






V 




to 


ft 






s 






r 


9li 


' Vr 




a * * 

IS M : 


vi ^ 




0 






n 


V 


a 




c 


4 




t> 








« 




§ 




J-r 


X 








Jt 


X 


m a 




Or g r\ 


0 




4- 


to 




v3 


s 


M 




ri 


v> 


s 






x tr 4 


a 


0 


0 






m w a 


& rr 


~r 


i 


a 


Jl 






V * 2 


s 






n 


a 


S 






MJ 


Si 


s 






cn 1 




' JO 


id- 










41 v* 
w S -r 


i 






a 








• m 








-& 






j* 






V 


to 


f1 


a 


cn 


a «v 




1? 










f* 


X V vli 


«r 




{- 


0 




-7- 










r? 






1 




• X A 


//; 




0 
c 




OJ 




§ 








0 


It 








a s v 


v=: 






to 




> 



!S rt 

a »r 

B § 

5 m 

a ^ 

-r a 

0 x 



* a 



r v 

2 m 

JO ^ 

38 ^ 

* a 



^ S 

13 4i 

r 

-v to 



3 a 

3 5fc 



a 



~ x 

o ^ 
O -r 

01 

CO 



CO rfr 

a 

ft |1 

V N> 

4 ! ^ S 

m 4- n W 

» CH a 4. 

^ » 0« 

M rr S ' 

' M Q 

8 JrS 

K ^ S 

4 » W 

0* ft ' 

a -4 s 

0* 

* * ^ 

» « 5» 



M 


\ 


-r 33 IBS 








<& ^5 




s — 


m 


J0 






to 


> 41 a 




X 


0 


M a 


rr 


V 0 




33 


T3 


ft 


fi 


CO CO S 


CO 


v> 


0 


© r 


r 


v; 0 




4J 








8- " » 




~r 


to 


n 




to 


< 


CO 




X 


r 


X 


au 


\ 


cn 


^ f< 


? 


0 ^ 




a 








«v a v> 




to 




$t * 




a — 


\ 


PR 


T3 






m m > 


cn 


cr 




4 % 




B <* 


to 


» 


to 




1 


<x W to 




eo 
ta 


r 


i> B 


■& 


w rj 






t> 




H of S. 

a *- 


J-r 


rr 




^ -J 




v3 




77 


f* 


X 


S3 


2 


P 


© a 


B 


>f 


>3 


3i 


rr 


rt 




0* 


JO 


a X 




4 -fi 




C* 


4 






4- 2* =3r 


X- 


33 


B 




a 


rt 


/\ 




Jt 




X 


o«. 4- o« 
• o« rt 


r* 


4^ 




B> ft 


< 


* ti 




Or 


O' 


CT 




«■ 


CO 


a 












77 


^4 


r< » rv 










\ 


5 S 




Vy" 


2 


r 




a fir 77 


ri 




-C 


frQ- n 


to 




P* 


JO 






S « Jt 


0* 


a 


s 


-4 » 








33 


tt 




to OJ 


0 


m 




ex in? 




a 77 






4 


r» 




-& II ' 


rt 




& 


• 4- 


a 


a b 




a 






FT 


* & 


S 


of 


01 




X 


a ' 






a 




p 




o> 




cn 


@ 




4 B 
















rr 


M 


rr 




|l CO 








I 




% a a 
< X 2 


p 




Jt 




§ 


^ a 




-fi 


l 


Si 


5 




0* 














a 




1 so 


51 




& 






it 




0 


2 



a • •* 



00 "0 o cn 50 














4 


H B B 


i 


B 


CO 


■Ck co to 




H 


CM 










a 

S3 


a 

ri 


4 


3 


£3 rt B 




IS 




vj 


a 










rt 


-& 


1? ^ a 


1 


S3 




>4 




s a > 


® 




hr 


-r 


1 




n 










S i > 






J4 


m 


S 


* 3 s 






r 


a 


br 3 m 






0* 


a 


r 


3 & B 






a 




a • 


» 




a 


* 


p 




Is) 




rv 


i» 




St 




*5- 


NO 




5S 


rt 




0 


\ 


t 


ft # 


V 




^\ 




s 










* 


V 


77 


a 




P* 


rr 


X 










r 




4- 


m 






4 


0 


0* 


P 






2a 


a 


5S 










K 




CO 


« 




& 


4 


0 


vT5 


4 


£8 0 


A 






a 


rr 


3 




Si 


0 


4 








0* 


r " 




0 








a 


0 


0 


m 


to 






* to 






0 


rw 


Sf 


X 


77 


to 


to 


Jt 


® 










B 




to 


X 








0 


CO 


\> 




77 


to 


s 








00 




Si 


a- 


4- 












a 


V! 


77 JS 


77 






^ 


a 




to 


11 




» 




k 




Jt S 


«i 




(1 




to 


r* 






a 


4 






a 




» ' 


4- 




a 


Jt 


0 


/\ 




77 


Jt 








2 


a 


Jt 




Jt 


o« 






s 




VO> 






4- 


J0 


2 


Hr r< 


\> 




Oi 


77 


to 




Vl 


i 


77 




-r 


r« 


33 


n> 


-4 a 


77 




77 


4- 






& 


»T> 






r 


rr 






0« 








P* 


a 




Sa 


m 


2 




CO 


77 


CO 




m m 


% 




* 


3 




a 


r 


JO 




& 








^ 43 






H 




B 


1 






33 










4 


n Si 


to 




m 








r* 




4 






w 


77 


t> 


4 a 


a 




a 










? 


CO 




2 






Jt 


2 m 


h- 








* 


p 


at 


77 






JO 


-4 


r 


o> 


50 O 












w 


Jt 


£k 




33 


t> 


77 


33 " 










r 


2 


4- 


\3 


77 




4 


a 




r 


41 to 


a 




-A 




4 


50 


0 


2 






CO 




» 


ft 


CO »— 


43 




a 




* 


33 


f« 


50 


r 








43 


77 


Si 




a 




r* 


4 


rr 


33 






£>. 


Jt 


Si 






a 




i 




»?■ 


CO 


fi 


4 






77 


0 


a 


J* 


77 S 


to 








S 




Jt 








a 




to 




22t »V 










t3 





